Kupffer cells mediate increased anoxic hepatocellular killing from hyperosmolarity by an oxygen- and prostaglandin-independent mechanism.
The purpose of this study was to evaluate the roles of Kupffer cells, prostaglandin biosynthesis, and glycolytic metabolism in accelerated anoxic cell killing by hyperosmolar stress. Isolated rat livers were perfused with anoxic normosmolar Krebs-Heinseleit bicarbonate buffer (KHB) or anoxic hyperosmolar KHB (+40 mM NaCl). Hyperosmolar KHB accelerated LDH release during anoxia in livers from both fed and fasted rats by as much as 3.7-fold. GdCl(3) pretreatment to inactivate Kupffer cells substantially delayed anoxic LDH release during normosmolar perfusions and blocked entirely the hyperosmolarity-induced acceleration of LDH release. Cyclooxygenase inhibition with indomethacin failed to alter LDH release during anoxia in hyperosmolar KHB. Neither GdCl(3) nor hyperosmolarity changed glycolytic flux during hypoxia, and hyperosmolarity did not change basal oxygen uptake. We conclude that accelerated cell killing in hyperosmolar buffer is a Kupffer cell-dependent event that is independent of oxygen-requiring prostaglandin synthesis, changes of glycolytic flux, and activation of cellular ATP demand. Another as yet unidentified Kupffer cell product appears to mediate the effect of hyperosmolarity of anoxic hepatocellular injury.